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Phytohormones are naturally occurring signaling and regulating plant metabolites. They are 
involved in numerous plant processes, including growth, development and responses to 
stress. Currently, the focus lies on the simultaneous analysis of multiple phytohormones, 
because of cross talk and hormone signaling networks. However, they occur at very low 
concentrations (sub-/low ng.g-1) and in the presence of numerous other metabolites (proteins, 
lipids, carbohydrates and pigments), which makes it challenging to measure them.  
During the conference, we will present the development, validation and application of a high-
resolution tandem mass spectrometry (HRMS) based analytical method for the simultaneous 
measurement of representative phytohormones, belonging to the six major hormonal classes. 
A generic solid-liquid extraction method with the modified Bieleski solvent has been applied, 
with optimization towards the amount of plant material, the volume of extraction solvent, and 
the drying and reconstitution step. Instrumental analysis involved reversed phase high-
performance liquid chromatography, and electrospray ionization Orbitrap HRMS. A special 
focus has been put on the comparison of three different scan modes of the Q Exactive™ 
instrument in terms of sensitivity and analytical performance: full-scan HRMS, targeted-SIM 
and targeted-SIM/data dependent-MS². This is hardly documented for LC-HRMS trace 
analysis.  
The developed analytical method has been fully validated for both rice leaf and root tissues of 
the Oryza sativa ssp. indica ‘KPM330’ cultivar, with good intra- and interday precisions (RSD < 
5% and < 15%, respectively). Interesting results regarding detection limits (based on the CCβ 
as defined by the EU “Commission Decision 2002/657”), instrumental and method linearity, 
and analytical process efficiency will be discussed. The targeted-SIM-based methods 
accomplished up to 20 times lower instrumental detection limits than the full-scan mode, but 
other validation parameters are as good as independent of the MS scan mode. Pros and cons 
of the different scan modes will be discussed during the presentation.  
As a proof-of-concept, leaf and root tissue of six different rice cultivars belonging to three 
different (sub)species (Oryza sativa ssp. japonica, indica and Oryza glaberrima) were analysed. 
The results provide novel insights in the basal levels of phytohormones in these cultivars. 
Moreover, the robustness of the method was endorsed by the analytical process efficiency, 
which remains stable (< 20% variability for leaf samples, < 6% variability for root samples) over 
the different cultivars. 
